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Tém tat:

Viéc woc luwong va du bao thoi diém ma khoan vay bi vo' no la bai toan quan trong trong viéc
quan tri rii ro ciia ngdn hang. Ngwoi ta thwong sir dung cdc mé hinh Cox PH hay AFT dé
nghién citu bai toan nay. Tuy nhién, cac mé hinh nay dwa trén gia dinh la tac dong cua cac
bién gidi thich lén toan b thoi gian song sot ciia khodn vay la dong nhat va gid thiét nay la
khéng diing trong nhiéu truong hop. Trong bai viét nay, ching téi sit dung mé hinh Laplace
diege dé xudt boi Bottai & Zhang (2010), la mé hinh héi quy phén vi trong phdn tich song sot.
Két qua hoi quy theo phdn vi cho thdy tac dong ciia nhiéu bién gidi thich nhir tuéi tdc, hoc van,
tai san hay vi tri viéc lam lén thoi gian song sot cia khodn vay la khéc nhau theo thoi gian va
trén cdc phan vi. Ngodi ra, chi sé tai chinh dwoc do bang ty sé giita gid tri ciia khodn vay trén
tong thu nhdp la dong nhat theo thoi gian va trén cac phan vi.

Tir khéa: Hoi quy phan vi, hdi quy Laplace, mé hinh Cox, m6 hinh AFT, phén tich séng sot.
Ma JEL: B16, C21, G32

Estimating the impact of factors on the survival time of individual customers’ loans at
commercial banks with Laplace model

Abstract:

Estimating and forecasting the loan s default time are important for a bank s risk management.
Traditionally, the Cox PH and AFT models are often used to study this issue. However, these
models are based on the assumption that the impacts of explanatory variables are the same
over the lifetime of the loan, which may not be satisfied in many situations. In this paper,
we employ the Laplace model, a quantile regression model designed especially for survival
analysis, proposed by Bottai & Zhang (2010). The results show that impacts of customers age,
education, asset value, job position on loan's survival time are different over time and over
quantiles. And that, financial index, measured as loan’s value to income, has the same impact
over time and over quantiles.

Keywords: Quantile regression, laplace regression, Cox model, AFT model, survival analysis.
JEL Codes: B16, C21, G32.
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1. Giéi thiéu

Tinh toan va du bao kha nang v& no cta cac khoan vay 1a mét bai toan quan trong trong quan tri rui ro tai
céc ngan hang thuong mai. Viéc tinh toan hodc du bao thiéu chinh xéac c6 thé dan dén viéc sir dung ngudn
v6n mot cach kém hidu qua, nhu danh qua nhiéu tién cho viéc phong ngira rii ro, hodc nghiém trong hon,
¢6 thé dan dén pha san néu ngudn tién danh cho viéc nay 1a quéa thiéu. Vi vy viéc tinh toan mot cach chinh
xé4c kha nang v& no cua cac khoan vay 1a hét strc can thiét va da dugc nhiéu nha nghién ctru ciing nhu cac
nha hoach dinh chinh sach quan tam. C6 hai phuong phép tiép can chinh trong bai toan nay: Phuong phap
tha nhit 1a tinh toan kha nang vo ng hay khong vd ng cia mét khoan vay trong mot thoi ky cu thé nao do,
chang han mot nim hay mét quy. Cac mé hinh duoc sir dung cho cach tiép can nay co thé ké dén mé hinh
logit — probit, hay cac phuong phap hoc may nhu may vecto hd tro (SVM) hay mang noron nhan tao, trong
khi phuong phap hoc may st dung cac thuat toan va kha nang tinh toan ciia may tinh thi cdc mo hinh logit
— probit dya vao dang ham hdi quy dé phan loai khach hang thanh nhom “tt” va “x4u”. Phuong phap tiép
can gan day hon, con goi 1a phén tich song sét, trong d6 mdi quan tam 1a thoi diém ma khoan vay bi v ng.
Uu diém ciia phuong phap nay la tinh dugc dugc xac suat dé khoan vay co thé ton tai dugce dén thoi diém
nao do, tir d6 co thé du doan dugce thdi diém ma khoan vay bi v ng, diéu nay la khac biét hoan toan véi viéc
danh gia xac suat khoan vay bi v& ng trong mot khoang thoi gian nhu & cach tiép can dau tién.

Tuy nhién, viéc st dung cac md hinh trong phén tich séng sot ciing gap phai mot sé han ché, han ché 16n
nhét 1a céc bién giai thich dugc gia dinh théa mén diéu kién thir ty nguy co v& no ciia khoan vay khong doi
theo thoi gian, diéu nay trong thyc té nhiu khi 1a khong ding vi véi ciing mot bién giai thich c6 thé tac dong
1én céc thoi diém cua khoan vay theo nhitng cach khac nhau. Do d6, dé c6 thé du bao dugc chinh xac kha
ning v& ng ciia khach hang thi viéc danh gia tac dong cua cac bién giai thich 1én kha nang tra ng khoan vay
ctia khach hang tai mdi thoi diém 1a rat can thiét. Vi vay trong bai viét nay ching t6i s& st dung mé hinh
Laplace, 1a mo hinh hdi quy phén vi trong phan tich sdng sot, dé nghién ciru cac tic dong khac nhau cua cac
bién giai thich 1én thoi gian séng sot ciia khoan vay. Bai viét duoc sip xép nhu sau, muc 2 tiép theo 1a tong
quan mach nghién ctru thoi gian sdng sot ciia khoan vay, muc 3 1a mé hinh va két qua, muc 4 13 két luan va
khuyén nghi.

2. Téng quan nghién ctru

Trong phén tich song sot, yéu t6 duoc quan tim 1a thoi gian sdng sot T cua ddi tuong, ham sdng sot duoc
dinh nghia la xac suét dé doi tuong khong xay ra sy kién dén thoi diém ¢, nghia la S(¢) = Pr (T > t), gia tri
xéc sudt nay phu thudc vao bién giai thich X = (X, X,..., X) nén c6 thé viét 1 S (1,X) . Trong cic bai toan
xac dinh kha nang vo ng va thoi gian song st ciia khoan vay cua khach hang bang phan tich song sot, thoi
gian séng sot ciia khoan vay duoc xac dinh 1a thoi gian tir khi khoan vay duogc giai ngan t6i khi khoan vay
két thiic hodc khoan vay bi v0 ng. Khoan vay dugc xac dinh 1a v& no néu qua han 90 ngay ma khach hang
khong thé tra dwoc 131 va gbe theo quy dinh, khi khoan vay bi v no thi khoan vay dwoc xac dinh 1a xay ra
su kién, trong cac truong hgp con lai khoan vay khong bi xay ra su kién.

Mot trong nhitng mo hinh phén tich song s6t duoc sir dung phd bién 1a mo hinh AFT (Accelerated
Failure Time Model), dugc dé xuat boi Miller (1976). Trong md hinh AFT, ham S (¢.X) dugc biéu dién
dudi dang S(t,X) = Sy(t.e™# "X ), trong d6 thoi gian sdng sét 7 tuan theo mot quy ludt phan phéi nao do,
B = (B1, B2 -, Bp) va X = (X1, X3, ..., Xp) tuong ng la ma tran ¢t cac tham s6 va ma trdn cot cac bién
giai thich, /a4 ma trdn chuyén vi ciia va 13 ham sdng sot co so - 1a ham sdng sot khi tat ca cac bién giai thich
bj triét tidu. Narain (1992) 1a mét trong nhitng ngudi dau tién str dung mé hinh AFT dé nghién ciru bai toan
phan tich séng sét cho khach hang c4 nhan. Di liéu duoc tac gia phan tich gdm 1.242 quan sat 1a cac khoan
vay trong 24 thang tir gitta nam 1986 t&i gitra nam 1988 cuia mot ngan hang & Vuong qudc Anh. Téac gia st
dung mé hinh AFT dang phéan phdi mii véi 7 bién giai thich 1a: tinh trang hon nhan, phan trim khoan vay
trén téng thu nhap, s6 dién thoai ¢ dinh, tinh trang cu tri, thoi gian ¢ noi hién tai, thoi gian quan hé voi ngan
hang va thoi gian 1am viéc & cong viée hién tai. Két qua 1a mo hinh AFT c6 kha ning phan loai t6t khach
hang “tot” va “xau” trong cac khoang thoi gian khac nhau (18, 21, 24 thang), do 6 quyét dinh cip tin dung
1a t6t hon néu diém tin dung dugc hd tro boi thoi gian song s6t ctia khoan vay. Han ché ciia nghién ciru nay
12 miu nho, diéu nay c6 thé dan dén gia dinh vé phan phdi cta thoi gian séng sot cua khoan vay dé duoc
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chap nhan. Cac mé hinh AFT phirc tap hon ciing dugc Banasik & cong sy (1999) sir dung dé danh gia xac
suét v ng va xac sudt tra no sém cua cac khoan vay ca nhéan trong cac khoang thoi gian khac nhau (tir 0 — 12
thang va tir 12 — 24 thang). Tuy nhién két qua ciia cac md hinh dy bao cho nim thi 2 cho thy hiéu suat dy
béo con thap, nguyén nhén 1a do gia thiét ciia mé hinh 14 rai ro v& ng hodc tra no sém khong thay ddi trong
cac khoang thoi gian khac nhau, vi viy véi khoang thoi gian dai hon thi du béo c6 thé khong con chinh xac.

Mot han ché ciia cac md hinh AFT 13 phai c6 gia thiét thoi gian sdng sét ciia khoan vay tudn theo mot phan
phéi nao d6. M6 hinh dugc dé xuét bi Cox (1972, 1975) 1a mot bd sung cho nhitng han ché ctia mo hinh AFT
vi n6 khong can gia thiét nao vé phan phdi cia thoi gian séng sot. Trong d6, Cox ¢ mé hinh héa mdi quan
hé giira bién giai thich va nguy co xay ra sy kién dudi dang h(t, X) = hy(t). eB"X, voi hy(t) = h(t,0) 1a
ham nguy co co s, trong dé6 ham nguy co co s& chi phu thudc vao thoi gian # ma khong phu thude vao cac
bién giai thich X va cac bién giai thich X ciing khong phu thudc thoi gian . Vi cac bién giai thich X 1am ting
hay giam nguy co theo boi ef "X ciia ham nguy co co s nén day con dugc goi la mo hinh Cox PH (Cox
Proportional Hazard Model).

Stepanova & Thomas (2002) da sir dung md hinh Cox PH dé giai quyét bai toan tinh xac suat v& ng dbi
v6i cac khach hang ca nhan. Trong nghién ctru ndy, dir liéu thuce nghiém gom 50.000 quan sat tir mot to chirc
tai chinh 16n & Vuong qudc Anh ciing véi thong tin tra ng dén 36 thang, tac gia sir dung t6i 16 bién giai thich
lién quan dén cac dic diém nhan khau hoc va tinh hinh tai chinh cta c4 nhan vay vén nhu tudi ctia khach
hang, lugng tién vay, ngdy mé tai khoan, ngay déng tai khoan, s6 nim & dia chi hién tai, s6 nim lam viéc &
linh vuc chuyén mon hién tai, gidi tinh cua khach hang, s6 tré em phu thudc, tan sudt tra no, c6 sd dién thoai
¢b dinh, phi bao hiém, kiéu khoan vay (don 1¢ hoic lién két), tinh trang hon nhén, thoi han cua khoan vay, s¢
hitu bit dong san, muc dich cua khoan vay. Tac gia dé xudt quy trinh xt ly dit liéu cho phan tich sdng sot va
xay dung cac mo hinh dy bao v ng va du bao tra ng som. Két qua cho théy hiéu suét du bao cia md hinh
1a canh tranh dugc voi mo hinh logistic, tuy nhién hi¢u suét ciia mo hinh du béo tra ng sém va du bao v& no
trong nam thir 2 van con thap — diéu nay gidng nhu ddi voi nghién ciru trudce ciia Banasik & cong su (1999).

Bellotti & Crook (2009) sir dung mé hinh Cox PH dé uéc tinh xac suat v no nhung véi mé hinh cho
phép céc bién giai thich phu thudc thoi gian. Dir liéu phan tich gdm 100.000 quan sat 1a cac tai khoan thé
tin dung ca nhan dugc ma tir nim 1997 dén giita nim 2005. Bén canh cac bién giai thich truyén thong nhu
thu nhap, tudi, tinh trang nha & va cong viéc clng véi diém tin dung tai thoi diém nop don, tac gia con bo
sung thém bién giai thich 14 cac bién kinh té vi mé phu thudc thoi gian nhu ty 18 13i sudt, ty 1¢ that nghiép,
chi s6 gia nha...day la cac bién thay ddi theo thoi gian va khong d& dé dua vao tap cac bién giai thich trong
cac mo hinh logistic va trong mé hinh Cox PH truyén théng. Két qua cho thiy viéc bd sung cac bién giai
thich kinh t& vi mé gitp cai thién hiéu suit du bao ctia cac mé hinh, cac bién kinh t& vi mo déu cé tac dong
¢6 ¥ nghia thong ké dén thoi gian séng sot ctia khoan vay nhu ty 18 that nghiép, 13i suét,... trong dé, ty 1¢ 1ai
suét 1a bién kinh té vi mo quan trong nhat trong viéc wéc tinh xac suit v ng. Tuy nhién, bai viét ciing chi ra
ré'lng mic du c6 su hoan thién vé mé hinh véi viée bd sung thém bién giai thich va sy cai thién vé hiéu suit
du bao 1a ¢6 y nghia thong ké nhung ciing cho thiy hiéu qua con khiém t6n. Didu nay cho théy, ké ca khi da
b sung thém cac bién giai thich 1a bién kinh té vi mé va sir dung mé hinh Cox PH mé rong thi kha nang du

Nhu vdy, ta thdy ring cic mé hinh trong phan tich sdng sot c¢6 thé duoc sir dung trong cac bai toan du
doan thoi diém v& no cua khach hang, nhung hiéu qua chua cao khi du doan & cac khoang thoi gian dai.
Diéu nay c6 thé 1 do cac mé hinh Cox PH va AFT dugc xdy dung dya trén gia dinh 13 tac dong cua cac bién
giai thich 1én thoi gian sdng sot 1a dong nhat tai moi thoi diém cua cua khoan vay, viée ap dat gia dinh nay
1én thoi gian sdng sot ciia khoan vay c6 thé khong dung trong nhidu truong hop. Dé tach biét cac tic dong
khac nhau cua cac bién giai thich 1én thoi gian ctia khoan vay thi ngudi ta st dung hdi quy phan vi trong
phan tich song s6t. Mot s6 thuat toan hdi quy phén vi trong phan tich séng sot da dugc phat trién, dau tién
phai ké dén Powell (1986), trong d6 tac gia xét trudng hop thoi diém cudi cliing ciia cic quan sat khong xay
ra su kién 13 ¢6 dinh. Tuy nhién, trong thuc té thoi gian két thuc cic quan sat khong xay ra su kién c6 thé
1a ngau nhién, Portnoy (2003) da d& xut thuit toan dé udc lwong cac hé sé cia mé hinh hdi quy phan vi
trong trudng hop nay. Tuong tu, Peng & Huang (2008) dé xuat mot thuat toan khac so v&i Portnoy (2003),
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theo Koenker (2008) thi thuat toan ctia Peng & Huang (2008) don gian hon trong khi hi¢u suat ctia cac thuat
toan nay la twong déng véi nhau. Vi cac mo hinh hoi quy phan vi trong phan tich séng sot hién c6, hdi quy
Laplace cho toc do tinh toan 1a nhanh nhat va phii hop nhat véi truong hop cac thoi diém cudi cing clia céc
quan sat khong xay ra sy kién 1a ngau nhién.

Mo hinh hdi quy Laplace trong phén tich song sot duge dé xuat boi Bottai & Zhang (2010). Hoi quy
Laplace cho phép wéc tinh phan vi ¢ diéu kién cua thoi gian sdng sét theo cac bién giéi thich dudi dang

Q:(TIX) = Bo(7) + B1(1). Xy + B2(1). Xy + - + Bp (7). Xp, v6i T € (0;1) 1a gid tri xac suat ¢ dinh cho trude
thé hién phan vi 7, Q;(T|X) = inf {t: Pr(T < t|X) = 7} la phan vi 1 cua thoi gian song sot T'véi diu kién
X. Gia thiét ctia mo hinh nay 1a thoi gian song sot T tuan theo phan phdi Laplace khong dbi xtmg, mic du
kém theo diéu kién nay nhung theo Bellavia & cong su (2016) thi hiéu suit di bao ctia mé hinh khong bi
anh hudng voéi cac dit liéu c6 phan phdi khac nhau. M6 hinh trén ¢6 hinh thirc trong tu nhu mé hinh hdi quy
phan vi thong thuong duoc dé xuit boi Koenker & Baset (1978), nhung phwong phap uée luong 1a hoan
toan khac biét do su khéac biét vé ban chét cia dir liéu. Véi mo hinh Laplace, dit liéu ghi nhan trang thai cta
mdi quan sat 1a ¢6 xay ra su kién hay khong, néu bo qua trang thai vé su kién cta cic quan sat thi cac ude
lwong trong hdi quy phan vi s& khong con chinh xac.

Trén thé giéi di co nghién ctru str dung hdi quy phan vi trong linh vuc quan trj rdi ro trong ngan hang,
chang han Miller (2014) khi nghién ctru cic nhan té anh huong dén thoi gian cta khoan vay tin dung ciia
khach hang c4 nhan ctia My, tac gia sir dung mo hinh hdi quy phan vi trong phén tich séng sot, dir liéu nghién
ctru gdm 17.000 quan sat 1a khoan vay tir trang web cho vay ngang hang Prosper.com tir thang 2/2007 dén
thang 11/2009, trong do tac gia so sanh md hinh hoi quy phan vi trong phén tich sdng sot véi mo hinh Cox
PH truyén thng trong viéc danh gia tac dong cua cac bién giai thich 1én thoi gian sdng sot cua khoan vay.
Bai viét chi ra tac dong khong dong nhét ciia cac bién giai thich truyén thong 1én thoi gian ton tai cia céc
khoan vay v& ng sém va mudn. Céc yéu t6 co tac dong khong dong nhat 14 diém tin dung, qua khir v ng va
s6 lugng bao cao tham tra tin dung — nhiing yéu tb nay 1a khong thé ghi nhan duoc bdi mé hinh ty 1& nguy co
Cox PH truyén thong. Gan day, mét s6 nghién ciru khac dang chu y trong linh vyc kinh té va quan tri rii ro
gan day co str dung hdi quy phan vi trong phan tich séng sét 1a ciia Di & Hanke (2012), Berlemann & Luik
(2014), Loonat (2015), Cajias & cong su (2020). DPay la cac (mg dung da dang trong nhiéu linh vuc, tir linh
vuc ngan hang tai chinh, sy lya chon cta khach hang ca nhan, khach hang doanh nghiép dén thi truong bét
dong san. Cac nghién ctru nay déu c6 két qua thé hién uu diém vuot trdi ctia hdi quy phan vi trong phan tich
sdng sot so voi cac md hinh phan tich séng sot truyén thdng khac.

O Viét Nam, di c6 mot sb nghién ctru v thoi diém v no cua khach hang ca nhan bé‘mg cac mo hinh trong
phan tich sdng sét. Chang han bai viét ciia Poan Trong Tuyén & Nguyén Thi Minh (2020), trong d6 cac tac
gia da su dung mo6 hinh Cox PH va mé hinh Cox PH mé rong dé du bao v& no cua cac khoan vay ca nhan
trong cac khoang thoi gian khac nhau, nghién ctiru dugc thuc hién trén tap dir liéu gdm 55.500 quan sat 1a
khach hang ca nhan c6 ngudn thu nhap chinh tir lwong trong khoang thoi gian tir thang 1/2014 dén théng
6/2018. Cac bién giai thich duoc st dung trong cac mé hinh 14 tudi ctia khach hang, thoi gian lam viée, vi
tri cong viée, hoc van, s¢ hitu bt dong san — nha &, hinh thirc tra luong va ty 1¢ giita s6 tién vay trén tong
thu nhap. Két qua chinh cta bai viét cho thdy mé hinh Cox PH mo rong c6 hiéu suét du bao tét hon mé hinh
Cox PH thong thudng, trong d6 cac tac dong cua cac bién giai thich 1én thoi gian séng sot ciia khoan vay (1a
thoi gian tir khi khoan vay duoc giai ngan téi khi dugc xac dinh 1a v& no hay két thuc khoan vay) déu c6 y
nghia thong ké, bai viét chi ra thoi diém khoan vay c6 kha ning v& ng cao nhit 14 thang thtr 16. Tuy nhién,
cling giéng nhu cic cong bd khac st dung phan tich song sét bang mo hinh Cox PH hay mé hinh AFT, bai
viét ciing cho thay hiéu suat du bio khong cao & cac mé hinh véi thoi gian cta khoan vay dai hon, dic biét
1a trong khoang 0 — 36 thang. Vi vay trong bai viét nay, chung t6i sé st dung mé hinh Laplace, ma theo hiéu
biét ctia chung toi thi day 1a mot phuong phap hau nhu chua dugc sir dung ¢ Viét Nam trong linh vuc quan
trj riii ro, & dénh gia cac tac dong cua cac bién giai thich ciing nhu wde tinh thoi gian séng sot cua cac khoan
vay ca nhan trén cac phan vi khac nhau — diéu ma mé hinh Cox PH hay cic mé hinh AFT khong thé giai
quyét dugc, voi du tinh cac bién giai thich quan trong sé c6 tac dong khac nhau 18n thoi gian séng sot cua
khoan vay, chung t6i hi vong s& du doan chinh xac hon vé thoi gian séng sot ctia khoan vay.
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Bang 1. Théng ké mé ta cac bién lién tuc cing cac phén vi khong diéu kién twong tng

Tong s6 khodn vay: 53.981 S6 khoan vay bi v ng: 5.911
Ty 1€ s0 khoan vay bi v& ng trong thoi gian nghién ciru: 10,95%
Tén bién s6 M5 ta bién s6 10% | 25% | 50% | 75%
Survt Thoi gian séng sot ciia khoan vay 7 11 19 28

Ty 18 tong sb tién phai tra trén tong thu

Loan_per_Income nhp

0,3107 | 0,4186 | 0,5046 | 0,5889

Nguén: Nghién citu cia nhom tac gid.

3. M6 hinh va két qua phan tich

3.1. 86 ligu va cdc bién sé

Dir lidu thir cap tir mot ngan hang thuong mai c6 phan, v6i 53.981 quan sat 1a cac khach hang ca nhan co
ngudn thu nhap chinh tir lwong, dit liéu duoc ldy mot 1an duy nhat khi khach hang lam thu tuc xin cap vén va
da duoc chép thudn cho vay. Dir li¢u bao gém cac thong tin vé nhan khau hoc, tinh hinh tai chinh va lich st
tra no hang thang tir khi khoan vay dugc giai ngén, khoang thoi gian 1dy dit liéu bat dau tir 01/01/2014 dén
01/06/2018, khoang thoi gian nghién curu 1a 54 thang. Viéc phan bién thanh cac nhom duge thyc hién theo
thuat toan duoc dé xuét boi Stepanova & Thomas (2002).

Dudi déy 1a cac bién sb duoc sir dung trong mo hinh:

e Agela tudi ciia khach hang, don vi tinh 12 ndm. Tudi ctia khach hang thuong duoc cho 14 c¢6 tuong
quan voi ning luc quan 1y tai chinh ciing nhu sé thich rai ro, nén duge cho 1a ¢6 mdi lién hé voi kha niang
v no. Dy kién vé gid tri ctia hé s6 bién tudi 1a: O mirc tudi cang cao thi gia tri cang 16n do khi tudi cang cao
thi nguoi ta thudng c6 nhiéu kinh nghiém trong céng viéc, ¢6 su chin chan trong cac quyét dinh kinh doanh
va khong c6 nhiéu sy mao hiém trong cac quyét dinh, dac biét 1a lién quan tdi tai chinh.

° Working time 1a thoi gian lam viéc tai linh vuc chuyén moén hién tai, don vi tinh 1a ndm. Thong
thuong, thoi gian lam viéc cang nhiéu thi kinh nghiém cang duoc tich liy nhiéu, diéu nay thuong dan dén
luong dugc tra cho cong viéc cang cao, do do chung t6i ky vong thoi gian lam viéc cang lau thi thoi gian
song sot cua khoan vay cang nhiéu, nghia 1a chung téi ky vong nhom c6 thoi gian lam viée 1au nam s& c6 hé
s6 16n hon so v6i nhom c6 thoi gian lam viée it hon.

° Position 1a vi tri cdng viéc cua khach hang. Vi luong, thuong ctia nguodi lao dong 1a khac nhau tuy
thudc vao vi tri cong viéc cling nhu trach nhiém ctia ca nhan ddi véi cong viéc, nén ky vong vé gia tri hé $6
ctia nhom lao dong duoc dao tao nghé hodc cong nhén 1a thap nhat, nhom co vi tri quan 1y, chuyén vién co
hé s6 cao nhat.

° Educ 13 hoc vén caa khach hang. Vi hoc van 1a thudce do trinh do coa nguoi lao dong, nén ching t6i
ky vong hé s6 ctia cac nhom nay tang dan tir nhom ¢6 trinh d6 hoc van thép dén nhom c6 trinh d hoc van
cao.

° Land 1a tinh trang sé hitu bat dong san, nha 6. Thong thuong, viéc s hitu nha thu hai trd [én s€ cho
mot nguén thu nhap on dinh hang thang va ciing thé hién khach hang c6 tiém lyuc tai chinh virng manh, do
d6 hé sb ciia nhém nay duoc ky vong co gid tri 16n nhat.

° Wage 1a hinh thtc tra lwong. Do su tién lgi cling nhu sang loc trude do vé kha nang tra ng' ma nhom
khach hang dugc tra luong qua chinh ngan hang cho vay dugc ky vong s& c6 hé s6 16n nhit.

e Loan_per Income la ty 1¢ giita tong sd tién phai tra (gdc + 13i) tai tit ca cac to chirc tin dung trén
tong thu nhap sau thué, bao gdm ca khoan vay dang xem xét, dit liéu cua bién nay nim trong khoang , day
14 bién lién tuc. Gia tri bién s6 nay cang I16n thi khoan vay cang 1n (so véi tong thu nhap sau thué), nén hé
sO ctia bién nay duoc ky vong 1a s6 am.
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Bang 2. Thong ké mé ta cac bién giai thich dang nhom

Tén bién s6 M0 ta bién s6 S6 lwgng
1 | Nhom tudi tir [18,23) 1.446
2 | Nhom tudi tir [23, 28) 11.467
Age 3 | Nhém tudi tir [28, 33) 14.902
4 | Nhom tudi tir [33, 48) 21.830
5 | Nhém tudi tir [48, 69) 4336
1 | Khoang [0, 3) 7.419
2 | Khoang [3,6) 16.106
Working_time 3 | Khoang [6,9) 10.003
4 | Khoang [9, 15) 11.201
5 | Khoang [15, 43) 9.252
1 L;ao d@nig duoc dao tao nghé hoac 11.972
Position e I}hali PR P
Chuyén vién, nhan vién that nghi¢p
2 hodc da nghi huu 32.052
3 | Quan ly, chuyén vién 9.957
1 | Duéi trung cap 8.607
2 | Trung cap 12.843
Educ 3 | Cao ding 8212
4 | Pai hoc hodc trén dai hoc 24319
1 | O nha thué 7.892
Land 2 | Onho 19.927
3 | Co 1 nha 24.268
4 | Co6 2 nha trd 1én 1.894
1 Du’,(,fc tra lwong qua cac ngan hang 36.888
khac
Wage 2 | Puoc tra lvong bang tién mat 9.465
Puoc tra luong qua chinh ngan
3 héng cho vay ¢ ¢ 7.628

Nguén: Nghién ciru ciia nhém tac gid.

Hinh 1. Biéu d6 phan b Histogram ciia cac bién ty 1¢ gitra tong s6 tién phai tra trén tdng thu nhap

sau thué va thoi gian sdng sét ciia cac khoan vay (tinh theo thang)

Percent
30 40
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(=2
]
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L

Percent
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L
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4 6 8 1 0 20 ) 40
Loan_per_Income Thoi gian song sot cua cac khoan vay
Nguon: Nghién civu ciia nhém tac gid.
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Béng 1, Bang 2 va Hinh 1 m6 ta co ban vé cac bién trong dit liéu phan tich va méi lién hé giita cac bién
giai thich véi thoi gian song sot cua khoan vay.

Mo hinh Laplace cho phép uéc tinh thoi gian song sot ciia mdi khoan vay trén cac phan vi trong khoang
dudi dang

O(TIX) =B,(t) + B,(v).Age + B,(v). Working_time + B (z). Position + 8 (t). Educ + B (v).Land + f (t). Wage
+ B (v).Loan_per_Income, véit € (0;1) (1)

Trong d6 O (T1X) 1a phén vi 7 cta thoi gian song sot 7' véi dicu kign X, B () 1a h¢ sO cta bien gidi thich tha

i trong phén vi 7, thé hién tic dong ctia bién giai thich thir i 1én phan vi z cia thoi gian sdng sot cia khoan vay.

Bang 3. Két qua wéc lwong ciia md hinh hdi quy Laplace

=01 [1] | =025 [2]| =05 [3] 1=075 [4]

10,10 (0,97)

16,62 (105)

25.99** (0,94)

31,96" (0,89)

—9,56™ (1,54)

—-11,99" (1,47)

~10,06" (1,30)

—-9,39" (1,24)

1,87 (0,57)

4,20 (0,73)

4,43 (0,70)

4,01** (0,67)

0,94 (0,60)

2,64 (0,77)

3,08" (0,73)

2,74" (0,69)

0,25 (0,63)

1,89* (0,81)

2,59 (0,76)

2,37 (0,71)

2,08° (1,02)

4,12 (1,14)

4,90 (1,04)

4,93* (1,00)

1,38 (0,41)

2,49* (0,50)

2,36 (0,46)

2,49* (0,43)

2,48 (0,50)

5,07 (0,64)

4,60 (0,56)

4,52* (0,52)

3,13* (0,58)

4,90 (0,67)

4,68 (0,60)

4,64 (0,55)

3,99 (0,74)

5,73* (0,80)

5,39 (0,70)

5,14 (0,66)

3,64 (0,37)

6,42* (0,51)

6,29 (0,42)

5,94 (0,39)

6,20 (0,74)

10,99** (0,76)

11,24* (0,59)

10,78 (0,57)

2,43* (0,37)

3,53 (0,51)

3,35 (0,46)

3,37** (0,43)

1,87** (0,5)

4,02** (0,66)

3,70 (0,53)

3,67 (0,50)

9,52* (0,54)

11,09** (0,59)

10,36™ (0,52)

10,53 (0,51)

1,91 (0,37)

2,50 (0,48)

2,84 (0,44)

2,77 (0,41)

4,60 (0,47)

6,22 (0,56)

6,10 (0,49)

5,97 (0,47)

8,95 (1,73)

9,64™ (1,62)

10,61 (1,68)

10,81 (1,57)

4,31** (0,56)

4,45 (0,5)

4,16 (0,46)

4,08 (0,46)

Cac h¢ sb hdi quy
Heé s6 chan S, (1)
Loan_per_Income

2

3

Age p

5

2
Working_time i
5

Position 2
3

2

Educ 3
4

2

Land 3
4

2

Wage 3

13,27* (0,72)

15,68" (0,68)

15,36™ (0,66)

15,28" (0,68)

Ghi chu: So trong dau ngodc don la sai so chudn, cac ky hiéu * va ** twong wng biéu thi cac muc y nghia 10%

va 5%.

Nguon: Nghién civu ciia nhom téc gia.

3.2. Két qud woc lwong

Bang 3 trinh bay két qua wdc luong mo hinh hdi quy Laplace tir phuong trinh (1) cho céc phan viz = 0,1,
t=0,25t=0.5 vat=0,75. Céc hé s6 cta cac bién déu c6 ¥ nghia thong ké. Tir dinh nghia cua O (T|X),
ta c6 thé chuyén tir viéc tinh thoi gian séng sot sang nguy co v ng véi mirc xac suit cu thé theo phan vi z,
vi du néu O, _,,(T|X) =34 thi diéu nay co nghia 1a thoi gian sdng sot ctia khoan vay tuong tmg véi cac bién
giai thich X 1a 34 thang ¢ phan vi 10%, hay khach hang nay c6 10% kha nang bi v& ng ¢ thang thir 34 cua
khoan vay, hodc c6 thé hiéu 1a xac suat dé khoan vay van chua bi v ng & thang thir 34 13 90%.

Cot[1], [2], [3] va [4] 1an luot 14 cac hé s6 wdc lwong twong tmg véi cac phan viz = 0,1,7= 0,257 = 0,51
= 0,75. Chang han gi4 tri -9,56 trén dong 3, cot [1] 1a s6 4m, diéu nay c6 nghia 1a khi gi4 tri ciia Loan_per
Income cang 16n thi thoi gian song sot cua khoan vay cang ngan lai. Cu thé hon, tir phuong trinh hoi quy
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(1) & trén, néu ty 1¢ giita gia tri khoan vay trén tong thu nhap 1a a thi thoi gian sdng sot ciia khoan vay dugc
trir bot di 9.56a vi

O(TIX) =B,(x) + B,(v).Age + B,(v). Working_time + B (z). Position + 8 (t). Educ + B (v).Land + f (t). Wage
-956.a voir=0,1

Tir ¢ot [1] (1a hé sb hdi quy cho phan vi ) cho thay: Hé sb cua bién Age v6i nhom tudi trong khoang
[48,69) la cao nhit va bang 2,08. Nghia 14, thoi gian séng sot cua cac khoan vay ciia nhom khach hang co
tudi trong khoang [48,69) dai hon so v6i nhom c6 tudi trong khoang [18,23) (nhém co s&) 1a 2,08 thang,
dong thoi nhoém tudi trong khoang [18,23) 1a nhom tudi co thoi gian séng sot cia khoan vay 1a ngén nhét
(v6i hé s6 hdi quy bang ) so voi cac nhom tudi khac. Hé s6 cia bién Educ cho biét thoi gian séng sot ctia
khoan vay ctia khach hang c6 trinh d¢ tir dai hoc tré' 1én cao hon nhém cé trinh d6 duéi trung cap 1a 9,52
thang, nhung diéu thii vi & day 1a & chd nhom c6 trinh d cao dang lai c6 thoi gian sdng sot ciia khoan vay
lai ngdn hon nhom c6 trinh d trung cép.

Céc hé s6 ciia cac bién giai thich lién quan dén tinh hinh tai chinh va cong viéc cua khach hang nhu
Land, Position, Working _time d&u phu hop véi ky vong ban diu — nghia Ia chiing déu c6 hé sé hdi quy ting
dan theo theo kha ning tai chinh (thé hién bang tinh trang s& hiru bat dong san), vi tri cong viéc, kinh nghiém
lam viéc (thé hién bang thoi gian 1am viéc) clia cac ca nhan vay von, nhitng khach hang dugc tra luong qua
chinh ngan hang dang vay von s& c6 thoi gian sdng sot ctia khoan vay dai hon nhom khach hang dugc tra
lwong qua ngan hang khéc téi 13,27 thang. Két qua nay ciing dong nhét véi két qua trong Silva & cong su
(2020), trong d6 tac gia khang dinh nguy co v ng ciia khoan vay ting theo gia tri cia khoan vay, thoi gian
vay va tudi ctia khach hang, nhung giam néu khach hang c6 nhiéu thé tin dung hay nhan luong tir ciing mot
ngan hang cho vay.

So sanh két qua giita cac phan vi cho thay: C6 su tuong dong vé xu hudng bién thién ctia cic bién giai
thich gita cac phan vi, cu thé 1a cac bién Working time,Position,Land va Wage c6 cac hé sb v6i xu thé
chung 14 ting. Tuy nhién, xu thé cta bién Age 1 khong don diéu theo nhom tudi, nhom it tudi nhat (nhém
co s6) co thoi gian sdng sot ciia khoan vay thdp nhit, sau d6 nhom tudi [23,28) ¢6 hé s lai cao hon sao voi
hai nhém tiép theo 1a nhom tudi [28,33) va nhom tudi [33,48). Piéu ndy c6 nghia 1a nhom tudi [23,28) cd
thoi gian séng sot cta khoan vay dai hon so v6i cac nhom [28,33) va [33,48), nhom tudi gia nhat c6 hé sd
cao nhit — nghia Ia co thoi gian séng sot ctia khoan vay dai nhat, sy bién thién ¢ day giéng hinh anh ham bac
3 va dang cho cac phan vi. V&i bién thi khong c6 xu thé chung cho cac phan vi, hé s6 cua bién trén phan
vi cta nhom co trinh d§ trung céip lai cao hon nhom ¢6 trinh d6 cao déng, nhung ¢ cac phan vi cao hon thi
didu nay lai khong con dung nita, didu nay c6 nghia 1a d6i voi cac khoan vay v& no sém thi tac dong 1én thoi
gian sdng s6t cua khoan vay ciia nhom c6 trinh d6 cao dang 14 thap hon so véi nhém c6 trinh d6 trung cép,
con voi cac khoan vay c6 thoi gian sdng sét dai hon thi diéu nay 1a nguoc lai.

Két qua kiém dinh (Xem Bang 4 phﬁn Phu luc) cling cho théy, da sb cac bién déu co su khac biét gilra
céc hé s6 cua cac phan vi t = 0,1 va 1=0,5. Tuy nhién hé s ciia bién Loan_per Income lai khong khac biét
gifra cac phan vi nay.

4. Két luan va khuyén nghi

Tir két qua phan tich & trén, c6 thé rat ra mot s6 két luan va khuyén nghi nhu sau:

Thir nhat, vé tic dong cua tudi cuia khach hang dén thoi gian sdng sot ctia khoan vay. Két qua cho thay cac
nhom khach hang rat tré ([18; 23)) hodc trung trung tudi ([33; 48)) ¢ nguy co vd no cao hon so voi nhém
khach hang con lai. Do d6, khi dua ra cac quyét dinh tin dung ciing nhu tinh todn phong ngira rii ro, ngan
hang nén tinh dén yéu t6 nay. Chang han véi cac khach hang c6 nhiéu rii ro nay thi can c6 thém céc bién
phap dé han ché rui ro.

Thir hai, vé hoc van ctia khach hang, & phén vi thap ctia thoi gian sdng st ctia khoan vay, tic dong cua
hoc van cao dang lai it hon hoc van trung cap, nhung & cac phan vi cao hon thi diéu nay khong con dung
nita. Pidu nay ngu y rﬁng, véi cac khoan vay bi vé ng som thi tdc dong cta hoc van trung cép lai tich cuc
hon so v&i hoc van cao ding, c6 thé c6 nhiéu lao dong c6 trinh d cao ddng dang lam cong viéc trai nganh,
dan dén thu nhap thap hon ngudi co trinh do trung cip.
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Thir ba, nhém khach hang duoc tra lwong qua cung mot ngan hang dang vay c6 thoi gian sdng sot cia
khoan vay cao hon nhiéu so v6i nhimg nhém khach hang dugc tra lwong qua ngan hang khac hodc dugc tra
lwong bang tién mat. Dua vao két qua nay, cac ngan hang nén luu y cac chuong trinh khuyén mai danh cho
nhém khach hang than thiét va tao ra cong dong nhiéu khach hang than thiét, do nhom khach hang nay c6
d6 an toan cao khi vay vén, diéu nay dem lai loi nhuan 16n cho ngan hang.

Thir tw, mdt chi sd quan trong ddi véi sy kién v& ng 1a chi sd tai chinh, dugce do béng ty 1€ gitia sb tién
phai tra trén tong thu nhap sau thué, 1a c6 tac dong nhu nhau ddi véi cic nhom cé thoi diém v no khac nhau.
Diéu nay co thé ngu ¥ rang chi s6 tai chinh nay khong thuc sy 1a yéu té gay nén sy khac nhau vé khoang
thoi gian sdng st ctia khoan vay.

Phu luc: Kiém dinh doi v6i cac hé sé hdi quy

Bang 4. Kiém dinh vé sy khac nhau ciia cac hé so hoi quy giira cac phan vi 10%, 50%

A0 Bi(10) = Bi(50) p-value A0 Bi(10) = Pi(50) p-value
2 0,0045 2 0,1151
3 0,0233 Educ 3 0,0123
Age 4 0,0178 4 0,2666
5 0,0534 2 0,1044
2 0,1113 Land 3 0,0279
3 0,0049 4 0,4910
Working_time | 4 0,0626 2 0,8411
Wage
5 0,1736 3 0,0335
o 2 0,0000
Position Loan_per_Income 0,8068
3 0,0000

Nguon: Nghién curu cua nhom tac gia.
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